Hypermethylation of Chfr and hMLH1 in gastric noninvasive and early invasive neoplasias.
Human tumors are genetically unstable, and the instability exists at two distinct levels-the chromosomal level and the nucleotide level. Chfr and hMLH1 hypermethylation, which may lead to chromosomal instability (CIN) and microsatellite instability (MSI), respectively, was analyzed in gastric noninvasive neoplasias (NIN, Padova international classification) and submucosal invasive adenocarcinomas and in their corresponding non-neoplastic gastric epithelia. Results were compared with microsatellite status, p53 immunoreactivity, and cellular phenotype. Hypermethylation of Chfr and hMLH1 was observed in: 10% (1/10) and 0% (0/10) of low-grade NIN (L-NIN); 63% (5/8) and 63% (5/8) of high-grade NIN, including suspicion for carcinoma without invasion (H-NIN); 36% (5/14) and 57% (8/14) of high-grade NIN, including carcinoma without invasion; and 35% (7/20) and 25% (5/20) of submucosal invasive adenocarcinomas, respectively. Hypermethylation was less frequent in L-NIN than H-NIN (P<0.05) for Chfr and was also less frequent in L-NIN than the others (P<0.05) for hMLH1. We failed to find a significant correlation between Chfr hypermethylation and chromosomal loss of heterozygosity, although hypermethylation of hMLH1 was significantly associated with high-frequency MSI (P<0.01). Expression of p53 was not associated with Chfr or hMLH1 methylation. As for cellular phenotype, hypermethylation of Chfr and hMLH1 was frequent in tumors exhibiting the foveolar epithelial phenotype (50%, 2/4 and 75%, 3/4, respectively) and the ordinary phenotype (40%, 16/40 and 38%, 15/40, respectively), but never in those with the complete-type intestinal metaplastic phenotype (0%, 0/8 for both). In addition, hypermethylation of Chfr and hMLH1 occurred concurrently (P<0.01); methylation was more frequent in patients over 70 years of age (P<0.01), and it was also present in some samples of non-neoplastic gastric epithelia from elderly patients. Thus, some gastric tumors with the foveolar or ordinary phenotype may develop as a result of age-related methylation of Chfr and hMLH1, although Chfr methylation was not associated with CIN.